This study tests the generalizability of the factor pattern, structural parameters, and latent mean structure of a multidimensional, hierarchical model of physical self-concept in adolescents across gender and grade. A children's version of the Physical Self-Perception Profile (C-PSPP) was administered to seventh-, eighth-and ninth-grade high school students (N = 2,969). Two a priori models were proposed: a confirmatory factor-analytic model that hypothesized a multidimensional model of physical self-concept; and a structural equation model that proposed a multidimensional, hierarchical structure with global self-concept as a superordinate construct and physical self-concept as a domainlevel construct that explained the covariances among the subdomains of the C-PSPP. Both models satisfied multiple criteria for goodness-of-fit with the data in each individual gender and grade sample. Tests of the invariance of the factor pattern and structural parameters for both models across gender and grade were supported. Consistent with findings from other contexts, latent means analysis suggests that physical self-concept scores was higher in boys.
psychological well-being (Paradise & Kernis, 2002) , bullying (Marsh, Parada, Yeung, & Healey, 2001) , and perceived competence (Connell & Wellborn, 1990) . Such studies reinforce the predictive validity of a multidimensional, hierarchically organized model of self-concept. In addition, researchers adopting a convergent style of research (Marsh, 1997; McGuire, 1983) have shown enhanced self-concept to be the outcome of a number of psychological processes such as competence (Harter, 1993) , perceived ability (Marsh, 1987a) , and perceived autonomy support (Reeve, 2002) . In sum, the proposed model of self-concept has been supported, and rigorous testing of self-description questionnaires has provided self-concept measurement instruments yielding valid scores.
A key advantage of the Shavelson et al. (1976) model is that it permits the detailed study of self-concept in a single domain whilst simultaneously maintaining the relevance of the domain to global self-concept. Adopting the model for this purpose enables the study of the organization and predictive validity of domain-relevant self-concept statements but does not isolate the domain-level self-perception from global self-concept. Instead, the relative contribution of the domain to global self-concept and the mediation of the subdomain facets by the domain-level construct as implied by the hierarchy are explicitly modeled.
As a result, researchers interested in the impact of self-concept in the physical domain have adopted this model to study its structure (Fox & Corbin, 1989; Marsh, Richards, Johnson, Roche, & Tremayne, 1994) and impact on health-related behaviors such as physical activity participation (Fox, 2000b; Sonstroem, Harlow, & Josephs, 1994) , physical fitness components (Marsh, 1996a; Marsh & Redmayne, 1994; van Vorst, Buckworth, & Mattern, 2002) , and eating behaviors (Frederick & Grow, 1996) . Fox and Corbin (1989) proposed a multidimensional, hierarchical model of physical self-perceptions following the proposed structure of the Shavelson et al. (1976) model and adopted the profile approach of Harter (1988) to develop the accompanying measure, the Physical Self-Perception Profile (PSPP). Fox and Corbin proposed that a general physical self-concept was superordinate to four subdomain factors: sports competence, physical conditioning, body attractiveness, and physical strength. In keeping with the Shavelson model, general physical self-concept mediated the relations between the subdomains and global self-concept at the apex of the hierarchy. The structure of the proposed model was supported in a number of studies (Fox, 1990; Fox & Corbin, 1989; Sonstroem et al., 1994) and has been shown to be invariant cross-culturally (Asçi, Asçi, & Zorba, 1999; Page, Ashford, Fox, & Biddle, 1993) . In addition, the predictive validity of the model has been supported (Kowalski, Crocker, & Kowalski, 2001; Sonstroem, Speliotis, & Fava, 1992) , and components of the model have been shown to be important outcomes of physical activity participation (Alfermann & Stoll, 2000; Asçi, 2002; Fox, 2000a) .
Recently, there has been increased interest in the importance of physical self-concept in young people, particularly in the light of guidelines recommending the promotion of physical activity participation in young people (Sallis & Patrick, 1994) . The Fox and Corbin (1989) model of physical selfperceptions has demonstrated adequate validity in young people and shown considerable utility in the prediction of physical activity behavior. Whitehead (1995) introduced a children's version of Fox and Corbin's Physical Self-Perception Profile (C-PSPP), and subsequent validation studies have supported the proposed structure in young people (Crocker, Eklund, & Kowalski, 2000; Eklund, Whitehead, & Welk, 1997) . Furthermore, physical self-concept components have been positively related to physical activity and sport-related behaviors. For example, Hagger, Ashford, and Stambulova (1998) and Raudsepp, Liblik, and Hannus (2002) showed the subscales of body attractiveness, physical strength, and sports competence to be positively related to physical activity participation in children, whereas Amorose (2001) provided support for the positive impact of physical self-concept and perceived physical competence on exercise motivation among children in a physical education context. These data support the structure of the Fox and Corbin model of physical self-concept in young people and indicate that physical self-perceptions are an important influence on exercise participation in young people in leisure-time and physical education contexts.
Notwithstanding the support for this model, there have been few studies examining differences in the levels of physical self-concept from the Fox and Corbin (1989) model across gender and grade level, and no study has sought to confirm the invariance of the model structure across these moderating variables. Studies that have investigated gender and grade differences in the multidimensional, hierarchical model of self-concept have generally been confined to examining mean differences and have neglected to confirm the invariance of the proposed factor structure. Hattie (1992) noted that the structure of self-concept is crucial to the understanding of how the order and makeup of self-concept may vary across groups and may be as important as differences in levels of self-concept. Indeed, the equivalence of factor structure is considered a prerequisite step in the preliminary evaluation of crossgroup generalizability of self-concept and in the subsequent evaluation of mean differences among self-concept components (Byrne, 1996) .
Turning first to gender differences in the multidimensional, hierarchical model of self-concept, Wilgenbusch and Merrell (1999) conducted a metaanalytic accumulation of effect sizes across studies on adolescents selfconcept using gender as a moderator. Statistically significant differences were evident on 5 of the 10 self-concept constructs derived from multidimensional models of self-concept and verified that males tended to have higher self-perception scores than females. Most notably, males tend to report higher levels of global self-concept, physical appearance, and athletic/ psychomotor coordination, three components of self-concept akin to those from the Fox and Corbin (1989) model. In addition, Whitehead and Corbin (1997) have noted that mean scores for the C-PSPP scale are typically onehalf point lower in female adolescents than males in research with the Fox and Corbin model. Using the original data sets from these studies, we found that this difference equated to medium effect sizes across subdomains in the studies by Whitehead (1995) (median Cohen's d = .343) and (median Cohen's d = .383). These findings support the notion that adolescent males tend to have higher physical self-concept ratings than their female counterparts. One caveat to these findings is that they are confined to average levels of self-concept rather than comparisons of structural parameters of the model. Wilgenbusch and Merrell conceded that their analysis did not permit the evaluation of the structure across gender in adolescents and stated that the observed differences may not be reflective of the equivalence of self-concept structure across gender.
However, Byrne (1988b; Byrne & Shavelson, 1987) , Marsh (1989b; Marsh, Barnes, Cairns, & Tidman, 1984; Marsh, Parker, & Barnes, 1985) , van den Bergh and van Ranst (1998) , and Yin and Fan (2003) have reported evidence to support the structural equivalence of self-concept in the Shavelson et al. (1976) model across gender. Specifically, proposed an alternative model of physical self-concept that adhered to the Shavelson et al. model and found evidence for the equivalence of factor structure across gender. Subsequent analyses also indicated evidence for mean differences in gender across the physical self-concept domain and subdomains , but the invariance of the mean structure of the latent constructs was not tested. To date, no study has examined the equivalence of the factor structure of the Fox and Corbin (1989) model across gender. There has also been no investigation into the invariance of the reproduced means of latent variables derived from confirmatory factor-analytic models of physical self-concept across gender. We aim to resolve this gap in the literature and hypothesize that the factor pattern and structural parameters of the Fox and Corbin model of physical self-perceptions in adolescents will be invariant across gender, as expected on the basis of previous research (Byrne, 1988b; Byrne & Shavelson, 1987; Marsh, 1989b; . However, consistent with previous research in self-concept and sex stereotypes (Marsh, 1989a) , we expect adolescent males to report statistically significant higher mean ratings on the physical self-concept constructs compared with females.
There have been several studies examining the invariance of structure and mean differences in the Shavelson et al. (1976) model of self-concept across grade level in schoolchildren (e.g. Marsh, 1989a; Marsh et al., 1984 Skaalvik & Rankin, 1990) . For example, van den Bergh and van Ranst (1998) examined the structural equivalence of Harter's (1988) profile approach to self-concept and reported very little variance across fourth-, fifth-, and sixthgrade children, although the structure across fourth-and fifth-grade children and fourth-and sixth-grade children was only partially invariant. No study, however, has examined the invariance of the structure of any multidimensional, hierarchical model of physical self-perceptions at the domain and subdomain level across grade. Furthermore, no study has evaluated the invariance of the structure of the latent variable means in any model of physical self-perceptions across grade. Findings from other specific self-concept domains have indicated that there tends to be a linear decline in the level of self-concept across grade beginning as early as the sixth-grade (Marsh, 1989a (Marsh, , 1990 Marsh et al., 1984) but little evidence that grade differences were moderated by gender. Studies adopting model of physical self-descriptions have indicated statistically significant mean differences across grade similar to the academic domain but little evidence of Grade Gender interactions (Marsh & Sonstroem, 1995) . Declining confidence in appearance, increases in the search for self-identity, and a rise in comparisons with others in adolescence have been cited as reasons for this decline (Wilgenbusch & Merrell, 1999) .
The present study aims to add to the literature by testing the invariance of the C-PSPP factor pattern and structural parameters across grade level in sixth-, seventh-, and eighth-grade children. Consistent with previous research (van den Bergh & van Ranst, 1998) it is expected that the invariance tests will be supported. In addition, we will also evaluate the invariance of the mean structure of the latent factors of physical self-perception from Fox and Corbin's (1989) model. In accordance with previous research on multidimensional and hierarchical models of self-concept at the domain level (Marsh, 1989a; Marsh et al., 1984) , it is expected that there will be a linear drop in physical self-perception domain and subdomain scores across grade level.
Method
Participants Students (N = 2,949, M age = 12.93, SD = 0.90) from 47 government-run high schools distributed throughout the United Kingdom were recruited as part of a larger nationwide survey on physical activity and health. Within each school, a class of seventh-, eighth-, and ninth-grade students were sampled, yielding a sample comprising 914 seventh-grade (M age = 11.88, SD = 0.38), 1,013 eighth-grade (M age = 12.89, SD = 0.39) and 1,042 ninth-grade (M age = 13.89, SD = 0.37) students. Overall, the sample comprised 1,551 girls (M age = 12.95, SD = 0.90) and 1,398 boys (M age = 12.91, SD = 0.91).
Data from the National Office for Standards in Education indicated that the school students were generally from a background that matched the socioeconomic distribution of U.K. schools based on an income means-test used to determine whether the child was eligible for free school meals.
Measure
The Physical Self-Perception Profile for Children (C-PSPP; Whitehead, 1995) was used to measure physical self-perceptions according to Fox and Corbin's (1989) multidimensional, hierarchical model. The C-PSPP comprises 36 items, 6 items each for the domain-level physical self-concept construct and the subdomain-level constructs of sports competence, physical condition, body attractiveness, and physical strength. In addition, 6 items are included to tap global self-concept adopted from Rosenberg (1979) and Harter's (1988) scales for the same construct. The C-PSPP adopts the paired forced-choice 4-point scale format used in Harter's (1988) self-perception profile for adolescents. For each item, respondents must first decide which of two self-related statements they identify with and then decide whether that statement is "really true for me" or "sort of true for me." The C-PSPP was administered by research assistants to classes of up to 60 students in quiet classroom conditions.
Results

Single-Sample Analyses
The adequacy of the proposed multidimensional and hierarchical model of physical self-perceptions for each gender and grade sample (Fox & Corbin, 1989) was evaluated using the LISREL approach (Jöreskog, 1993) . In the first instance, a six-factor correlated confirmatory factor analysis (CFA) model was estimated with each factor defined by six unique indicators from the C-PSPP with uncorrelated residuals for the indicators. Pending the adequacy of this CFA model, a structural equation model (SEM) was then stipulated to test the hierarchical arrangement of the self-perception latent constructs. The SEM specifies directional relationships among the predictor or exogenous and predicted or endogenous latent constructs. The satisfactory fit of the SEM with the observed covariance matrix relative to the CFA model will provide confirmation of the hypothesized structural relations. The proposed SEM is shown in Figure 1 .
In the present study, each six correlated factor CFA model and SEM was estimated using a robust maximum likelihood estimation method (Satorra & Bentler, 1988) . Overall goodness-of-fit of the proposed models with the data was evaluated using multiple indices of good-fit rather than the goodness-of-fit chi-square, which is considered overrestrictive as an evaluation of good-fit due to its sensitivity to sample size. The indices adopted in the present study were the comparative fit index (CFI; Bentler, 1990) , the nonnormed fit index (NNFI; Marsh, Balla, & McDonald, 1988) , the standardized root mean square of the model residuals (SRMSR; Bentler, 1990) , and the root mean square error of approximation (RMSEA; Hu & Bentler, 1999) . Values greater than .90 for the CFA and NNFI are considered to be indicative of adequate model fit (Bentler, 1990) , although values approaching .95 are preferable (Hu & Bentler, 1999) , whereas values smaller than .08 and .05 for the SRMSR and RMSEA support good model fit.
The six correlated factor CFA models for each individual gender and grade subsample yielded satisfactory goodness-of-fit indices (Table 1) . Subsequent tests of the SEM in each sample also supported the hypothesized structural relations that represent the hierarchical arrangement of the C-PSPP Note. C-PSPP = Physical Self-Perception Profile for Children; SB-χ 2 = Satorra-Bentler scaled goodness-of-fit chi-square statistic; df = degrees of freedom for chi-square statistic; CFI = comparative fit index; NNFI = nonnormed fit index; RMSEA = root mean square error of approximation; SRMSR = standardized root mean square of residuals; ∆df = change in degrees of freedom relative to previous model; ∆χ latent factors. Although there were statistically significant differences between the CFA models and SEM according to the likelihood ratio test, there was minimal variation among the incremental fit indices, indicating that the sensitive chi-square test was detecting differences in the models that were largely unsubstantial (Marsh, Marco, & Asçi, 2002) . On the basis of these data, it can be concluded that the structural model that reflects both the multidimensional and hierarchical aspects of the proposed model is an adequate representation of the Fox and Corbin (1989) model of physical selfconcept. For completion we also tested the adequacy of two alternative nested hierarchical models to the proposed model, as suggested by Sonstroem and coworkers (1994) . In the first of these alternative models, direct effects of global-self concept on each of the subdomain constructs, unmediated by the domain-level general physical self-concept, were released as free parameters. In the second alternative model, the direct effects of global self-concept on the subdomain factors were freed and the effect of global self-concept on general physical self-concept constrained to zero. These models serve to question the role of the domain-level physical self-concept construct in the hierarchy. Goodness-of-fit statistics for the first of these alternative models were comparable with the fit statistics proposed model for gender subsamples (mean CFI = .945) but not for the grade subsamples (mean CFI = .893). The second alternative model exhibited inadequate goodness-of-fit in both the gender (mean CFI = .871) and the age subsamples (mean CFI = .871). Importantly, examination of the LISREL t values associated with each parameter in the first alternative model identified several candidate parameters that made no statistically significant contribution to model fit in any of the subsamples. According to the test, the direct effects of global self-concept on the subdomains should be restricted to zero. Furthermore, LISREL modification indices were used to identify parameters in the second alternative model that if freed would result in a statistically significant improvement in model goodness-of-fit. The modification indices indicated that freeing the relationship between general physical self-worth and global self-esteem would restore model goodness-of-fit indices to acceptable levels. Furthermore, in this model, the factor pattern coefficients for the relationships from general physical self-concept to the subdomain factors were higher (median λ for gender subsamples = .767; for year subsamples = .791) than the effect of global self-concept on the subdomains (median λ for gender subsamples = .175; for year subsamples = .202). This suggests that direct effects of global self-concept on the subdomain factors are redundant and provide further support for the role of general physical self-concept in the proposed hierarchical structure (Sonstroem et al., 1994) .
In addition to overall model fit, Jöreskog (1993) also recommended the examination of the model solution estimates (e.g., factor pattern coefficients, factor structure coefficients, and reliability estimates) to permit a broader evaluation of model adequacy. Furthermore, it is important to consider both the standardized factor pattern coefficients and the standardized factor structure coefficients for each observed item on the latent factors to ensure accurate interpretation of results (Bentler & Yuan, 2000; Graham, Guthrie, & Thompson, 2003) . The pattern coefficients (λ) were all relatively large and significant for both the gender (median λ = .659) and grade (median λ = .661) samples, indicating that the latent constructs accounted for sufficient variation in their set of indicators.
1 Furthermore, in no case did the structure coefficient for each observed item exceed the value for the pattern coefficient on the factor it was set to measure, indicating that hypothesized structure was the most tenable (Graham et al., 2003) . Bagozzi and Kimmel (1995) suggested that discriminant validity of two constructs is supported if the factor correlations are less than unity by 1.96 times the standard error of the correlation. The factor intercorrelations for the gender (Table 2 ) and grade (Table 3 ) subsamples all met this criterion. In addition, composite reliability coefficients (ρ) were calculated for each latent factor in both the gender (Table 2 ) and grade (Table 3) subsamples. This reliability coefficient provides a measure of the overall reliability with which the latent variable indicators are explained by the latent factor, with values greater than .60 considered adequate (Bagozzi & Yi, 1988) . The reliability coefficients for both the gender (median ρ = .886) and grade (median ρ = .877) subsamples were indicative of adequate reliability. For completion we also examined the LISREL modification indices for the models in each subsample. The indices did not flag any parameters reflecting cross-weighting of items on factors other than those they are hypothesized to measure. The modification indices did suggest that minor improvements in model goodness-of-fit would result with the release of some error covariance terms. However, the practice of indiscriminately releasing such parameters has been criticized in the literature as attempts to capitalize on chance to improve model fit (Pentz & Chou, 1994) , so we left these error terms uncorrelated. Finally, Table 4 shows the structural relations among the latent variables for the SEM in the gender and grade samples. The parameter estimates for the gender (median γ = .828) and grade (median γ = .845) samples are all large and significant but do not approach unity. Together these solution estimates indicate that the a priori CFA models and SEM adequately account for the C-PSPP data in the present sample.
Multisample Analyses
The hypothesized invariance of the factor pattern and structural parameters of the Fox and Corbin (1989) model of physical self-perceptions across gender and grade was tested using multisample confirmatory factor-analytic Note. C-PSPP = Physical Self-Perception Profile for Children. Line 1 = girls; Line 2 = boys. Composite scale reliability coefficients are given on principal diagonal in parentheses. Note. C-PSPP = Physical Self-Perception Profile for Children. Line 1 = seventh grade; Line 2 = eighth grade; Line 3 = ninth grade. Composite scale reliability coefficients are given on principal diagonal in parentheses. models and SEMs. The invariance routine recommended by Byrne, Shavelson, and Muthén (1989) and Pentz and Chou (1994) was followed. The invariance routine was conducted for both the CFA model, reflecting the multidimensional nature of the Fox and Corbin model only, and the SEM, in which the hierarchical arrangement of the model constructs was specified.
Initially, a baseline model was estimated to evaluate whether the factor pattern (i.e., same number of factor and same number of indicators) was invariant across the samples. This was followed by subsequent tests of invariance of the factor pattern coefficients (λ), factor variances (ξ), and factor correlations (φ) for the CFA model. For the SEM, subsequent restricted models in which the factor pattern coefficients, factor variances/factor error terms (ξ/ ζ), and structural relations among latent constructs (γ) were fixed to be invariant across the samples were estimated. The models were evaluated using the same incremental fit indices used for the single-sample analyses. Cheung and Rensfold (2002) noted that the evaluation of measurement invariance using the traditional likelihood ratio test is likely to yield significant differences given the sensitivity of the goodness-of-fit chi-square to sample size. The authors recommend the use of incremental fit indices with differences of .01 or less across between baseline and subsequent restricted invariance models considered satisfactory in the support of the equivalence of the fixed parameters across the samples. Tests of the invariance for the CFA model and SEMs across gender are shown in Table 5 . The baseline models exhibited adequate goodness-of-fit indices supporting the invariance of the factor pattern across gender. For both models, the change in the incremental fit indices across all of the restricted models in the invariance routines was less than .01, supporting the equivalence of the structural parameters in each model across gender. The findings Note. C-PSPP = Physical Self-Perception Profile for Children. Note. C-PSPP = Physical Self-Perception Profile for Children; SB-χ 2 = Satorra-Bentler scaled goodness-of-fit chi-square statistic; df = degrees of freedom for chi-square statistic; CFI = comparative fit index; NNFI = nonnormed fit index; RMSEA = root mean square error of approximation; SRMSR = standardized root mean square of residuals; ∆df = change in degrees of freedom relative to previous model; ∆χ support a priori hypotheses that the overall structure of the Fox and Corbin (1989) model of physical self-perceptions would be equivalent for boys and girls.
Evaluating the invariance of the CFA models and SEMs over grade revealed adequate model fit for the baseline models, supporting the equivalence of the proposed number of factors and structural relations. Subsequent tests of invariance revealed differences in the incremental fit indices that were within acceptable parameters to support the invariance of all restricted sets of parameters (see Table 6 ). This indicates that the structure of the multidimensional, hierarchical model of physical self-perceptions is plausible across grade level. Furthermore, the very small differences in fit indices for the invariance tests for the CFA models and SEM suggest that a multidimensional model in which a hierarchical arrangement of factors is proposed cannot be rejected in favor of a multidimensional, correlated model for the gender and grade subsamples.
Testing for Invariant Latent Mean Structures
Given the invariance of the factor pattern structural parameters for the stipulated model of physical self-concept, we then addressed the second purpose of our study, that of evaluating whether there were mean differences in the reproduced item and latent variable means across gender and grade. This involved evaluating the invariance of the matrix of reproduced indicator (intercept) means and latent variable means across the gender and grade subsamples (Byrne et al., 1989) . The invariance routine employed to test the invariance of the structured latent means involved the specification of a baseline model that tested the plausibility of the mean structure across the samples, followed by restricted models in which the equivalence of the reproduced means of the factor indicators or intercepts and the equivalence of the reproduced means of the latent factors were specified. To examine the existence of mean differences, the factor means in each of the gender and grade samples were fixed at zero to act as a reference group (Byrne, 1988a) .
Results of the invariance analysis of the latent mean structure of the Fox and Corbin (1989) model across gender and grade are given in Table 7 . The baseline models for both subsamples were indicative of adequate fit supporting the pattern of structured means across the groups. Subsequent tests of the equivalence of item intercepts and latent means resulted in decreases in the incremental fit indices, although the drop was unsubstantial (Marsh et al., 2002) . This supported the equivalence of the mean structure across the groups, and hence we can be confident in our interpretation of the intercept and latent means. The differences in the reproduced means across gender and grade level for the latent variables are given in Table 8 . In accordance with a priori hypotheses, boys exhibited statistically significant higher levels of Table 6 Goodness Note. C-PSPP = Physical Self-Perception Profile for Children; SB-χ 2 = Satorra-Bentler scaled goodness-of-fit chi-square statistic; df = degrees of freedom for chi-square statistic; CFI = comparative fit index; NNFI = nonnormed fit index; RMSEA = root mean square error of approximation; SRMSR = standardized root mean square of residuals; ∆df = change in degrees of freedom relative to previous model; ∆χ physical self-concept than girls on all the C-PSPP subdomains including global self-concept with medium effect sizes (median Cohen's d = .377). The higher global self-concept mean value for boys was unexpected, although previous studies have found statistically significant gender differences in physical self-concept at the domain and global level . For the grade subsamples, there were statistically significant differences between seventh-and eighth-grade students on physical self-concept (Cohen's d = .137) and general self-concept (Cohen's d = .112). There were also statistically significant differences between seventh-and ninth-grade students on body attractiveness (Cohen's d = .136), physical strength (Cohen's d = .106), and physical self-concept (Cohen's d = .203). Whereas the mean differences were in the hypothesized direction indicating a trend toward lowered selfperceptions in the physical domain and global self-concept across advancing grade, the effect sizes were small.
Discussion
The purpose of the present study was to examine the invariance of Fox and Corbin's (1989) multidimensional, hierarchical model of self-perceptions in the physical domain across gender and grade in adolescents. A secondary aim was to examine whether the levels of the structured latent means of the dimensions of physical self-concept were different across gender and grade. The results provided support for the replication of the Fox and Corbin model in each individual gender and grade subsample. Importantly, the hypothesized equivalence of the physical self-perception factor pattern and structure 314 EDUCATIONAL AND PSYCHOLOGICAL MEASUREMENT Note. C-PSPP = Physical Self-Perception Profile for Children; SC = sports competence; PC = physical conditioning; BA = body attractiveness; PS = physical strength; PSC = general physical self-concept; GSC = global self-concept. a. Latent factor mean fixed to zero to act as reference group. b. Statistically significant mean difference compared with girls sample (p < .05). c. Statistically significant mean difference compared with seventh-grade sample (p < .05). There were no statistically significant mean differences in factor means across the eighth-and ninth-grade samples.
was supported for the gender and grade subsamples. In addition, there was no substantial difference in the multisample goodness-of-fit estimates between the measurement model that specified no hierarchy and the SEM that specified a hierarchical relationship among the global, domain, and subdomain self-concept constructs. Overall, these results provide confirmatory evidence of the proposed multidimensional, hierarchical model across gender and grade for early adolescents. As expected, analyses of the reproduced mean values of the physical self-concept model constructs indicated that boys' scores on all subscales, including global self-concept, were significantly higher than girls. Although there were also some statistically significant decreases in self-concept ratings across grade, the size of the effects were small and offered little evidence for developmental changes in physical selfconcept.
The present results provide support for the pattern and structure of the Fox and Corbin (1989) model of physical self-perceptions across gender. This corroborates the findings of previous studies using multidimensional, hierarchical models of self-concept in other domains (e.g. Byrne, 1988b; Byrne & Schneider, 1988; Byrne & Shavelson, 1987; Marsh, 1989b; Marsh et al., 1984) and in the physical domain . That the present model of physical self-perceptions is invariant across gender is pertinent per se as it provides further general support for the theoretical organization of selfconcept proposed by Shavelson et al. (1976) . However, the present findings are unique because previous studies adopting the Fox and Corbin model (e.g. Welk, Corbin, & Lewis, 1995; Whitehead, 1995) have focused solely on the mean differences in physical self-concept scores without evaluating whether structural differences could have accounted for such differences (Hattie, 1992) . Therefore, the establishment of the equivalence of the structural parameters in a model of physical self-concept is an important addition to the literature. Furthermore, the use of both confirmatory factor analytic models and SEMs in the present study lent support for the proposed multidimensional nature and the hierarchical ordering of the physical self-concept constructs. This was indicated by the unsubstantial difference in goodness-of-fit statistics for the confirmatory factor analytic model, representing the multidimensional nature of physical self-concept, and the SEM, in which directional paths among latent constructs defined the hierarchical arrangement of the self-concept dimensions. Whereas provided support for the proposed multidimensional and hierarchical model of physical selfconcept, the focus was on examining the multidimensionality and concurrent validity of the model using multitrait, multimethod analyses with existing instruments rather than testing the hierarchy. As a consequence, the invariance of the multidimensional, hierarchical arrangement of the Fox and Corbin model across gender is a unique finding.
Given the support for the invariance of model structure, researchers can be confident that any variance in the model intercept and factor means would not be confounded by structural discrepancies. In the present study, statistically significant gender differences were found across all of the physical selfconcept constructs at the subdomain and domain level as well as at the global level with medium effect sizes. These findings support the trend endemic in self-concept research that girls tend to view their self-concept less favorably than boys (Marsh, 1989a; Marsh et al., 1984; Wilgenbusch & Merrell, 1999) . However, the tendency for girls to report lower self-concept than boys tends to be most marked in domain-specific areas of self-concept corroborating the use of a differentiated model of self-concept (Crain, 1996) . The tendency for gender differences at the domain and subdomain levels of physical selfconcept may occur because many of the self-concept constructs at this level focus on specific abilities and competencies (e.g., sports competence, physical conditioning, and physical strength), in which boys are typically viewed as being more competent than girls (Wilgenbusch & Merrell, 1999) . Given the effect of actual and perceived ability on self-concept (Marsh, 1987a) , it is little surprise in comparative contexts like physical education that girls tend to rate such abilities lower than boys (Marquez & McAuley, 2001; Whitehead & Corbin, 1997) . In addition, previous research has illustrated that girls' self-concept appearance ratings tend to be depressed relative to boys , and this was corroborated by the lower body attractiveness scores by girls in the present sample. Such a finding is not surprising given the pervasive nature of physical appearance among adolescent girls' values systems and reported anxiety related to physical appearance among girls in this age group (Frederick & Morrison, 1996) . Finally, results from Marsh's (1987c) study indicated that self-concept may be "inherently more masculine" (p. 112). Because self-concept scales tend to tap constructs such as confidence and assertiveness, qualities that are typically viewed as "masculine" characteristics, it is to be expected that boys tended to report higher levels of physical self-concept.
The present study also provided confirmatory evidence that the structure of self-concept in the physical domain is invariant across school grade, a finding that is unique to this study. The invariant structure across grade is congruent with the findings of other studies adopting a multidimensional approach to self-concept (van den Bergh & van Ranst, 1998) . However, Marsh and colleagues (Marsh, 1989a; Marsh et al., 1984 Marsh & Shavelson, 1985) noted that whereas robust, differentiated multidimensional structures of self-concept were replicable in preadolescent and late-adolescent children, the hierarchical organization fit the preadolescent data more optimally. It was proposed that older children may have a more differentiated notion of self-concept that could not easily be explained by a global selfconcept construct alone, a finding that has been corroborated elsewhere (Harter, 1988 (Harter, , 1993 Marsh, 1990; Shavelson et al., 1976) . Thus, the present study indicates that for the period of early adolescence under scrutiny, the hierarchical structure of physical self-concept holds and does not become more differentiated as seen in other studies. Evidence from the present study for the lack of change in differentiation among the physical self-concept constructs across age is provided by the invariance of the factor correlations in the confirmatory factor analytic model across grade. Present findings also show that the consistency in the hierarchical physical self-concept structure in this age group is ensured by the invariant structural parameters in the SEM across grade. Together, these findings suggest that the differentiation of selfconcept in the physical domain and changes in the hierarchy do not occur in this age group and may arise in older adolescence.
Given the equivalence of the structure of self-concept across grade, subsequent tests of the reproduced mean levels of the item intercepts and latent self-concept constructs indicated some statistically significant lower levels in three of the physical self-concept constructs and in global self-concept across the ninth-grade and seventh-grade subsamples. Although these differences are consistent with trends toward decreases in self-concept with age observed in the physical domain (Marsh & Sonstroem, 1995) and other domains (Marsh, 1990; van den Bergh & van Ranst, 1998) , it must be noted that the effect sizes for these differences were very small. Therefore, whereas these findings suggest that the probability of these differences existing in the population is greater than chance, the small effect sizes indicate that the differences are of limited practical importance. Reports of changes in selfconcept with increasing grade are inconclusive in the self-concept literature. Congruent with current results, Whitehead (1995) reported few statistically significant differences in a comparison of C-PSPP scores across seventh-and eighth-grade students. Whitehead found a statistically significant lower score for eighth-grade school students for the body attractiveness subdomain alone, and the effect size was small (Cohen's d = .225). Several studies by Marsh and coworkers (Marsh, 1989a (Marsh, , 1990 Marsh et al., 1984; Marsh & Sonstroem, 1995) , on the other hand, have shown that levels of self-concept do decline linearly with increasing grade. These differences were not, however, on differentiated aspects of the physical self, but were confined to scores on domain-level self concept from the self-description questionnaires. Explanations for these differences vary from developmental changes in realistic appraisals of ability (Marsh, 1990) , changes in children's patterns of interest with age (Vallerand, 1997) , or increased experiences of incompetence in physical situations (Williams & Gill, 1995) . However, present results do not offer strong evidence for such developmental changes in the grade levels under scrutiny and, given the large sample size, suggest that levels of physical self-concept in British school pupils decline very little through early adolescence.
The present study is unique as it provides a comprehensive evaluation of the structural and mean differences of Fox and Corbin's (1989) multidimensional, hierarchical model of self-concept in the physical domain. Findings support both the multidimensionality and hierarchical structure and its invariance across gender and grade. The higher mean physical self-concept scores for boys reflect differences that are not attributable to structural variations. Future studies need to identify the variables that explain why these differences exist, such as the perceived masculinity of self-concept constructs (Marsh, 1987c) . Longitudinal designs examining physical self-concept across gender and grade levels may also provide a more powerful assessment of structural invariance and mean differences than the cross-sectional assessment conducted in the present study. Note 1. Tables of the standardized factor pattern coefficients and factor structure coefficients of C-PSPP factor indicators by gender and grade are available on request from the first author.
